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Abstract. Final Hermes results on the proton, deuteron and neutron structure
function g1 are presented in the kinematic range 0.0021 < x < 0.9 and 0.1 <
Q2 < 20 GeV2. These results base on a refined analysis and are corrected for
radiative and detector smearing effects using an unfolding algorithm. Furthermore,
preliminary results on the first measurement of the tensor asymmetry Azz and the
tensor structure function bd
1
are presented.
Over the last 15 years, measurements of the polarized structure function
g1 by inclusive polarized deep-inelastic scattering (DIS)
1 have shed light
on one basic ingredient of the spin puzzle: the quark contribution to the
nucleon spin, ∆Σ. For a spin-1 target, besides g1 the quadrupole structure
function b1 is needed to parameterize the hadronic part of the interaction.
2
The final Hermes g1 results presented here base on a refined analysis of
data taken with longitudinally polarized hydrogen3 and deuterium4 targets
(4 resp. 11.5 · 106 DIS events), the b1 results on a separate data set with
a tensor-polarized deuterium target (2.4 · 106 DIS events).5 The kinematic
range covers 0.0021 < x < 0.9 and 0.1 < Q2 < 20 GeV2.
In the fixed-target experiment Hermes, the 27.6 GeV lepton beam of
the Hera storage ring is scattered off an internal target of pure gases. The
lepton beam is transversely self-polarized, for the reported data reaching an
average polarization of 53%; longitudinal beam polarization in the interac-
tion region is obtained by pairs of spin rotators. The Hermes atomic gas
target6 consists of an Atomic Beam Source (ABS) to generate and a Breit
Rabi Polarimeter to measure nuclear polarization; a tubular open-ended,
cooled storage cell is mounted inside the beam pipe confining the gas fed
from the ABS. The average vector polarization was 85%, furthermore, the
target design allowed for a simultaneous setting of an average tensor po-
larization of −166% and a residual vector polarization of only +1%, which
makes it possible to decouple the b1 from the g1 measurement.
1
November 8, 2018 21:43 Proceedings Trim Size: 9in x 6in proceedings
2
The Hermes forward spectrometer7 includes numerous tracking cham-
bers in front and behind a 1.3 Tm magnetic field and various detectors for
particle identification. Electrons and hadrons are discriminated using a like-
lihood method based on the combination of four detectors.8 The presented
inclusive sample is contaminated less than 1% with hadrons.
The spin structure function g1(x,Q
2) is for both the proton and the
deuteron determined from the ratio g1/F1 which is approximately equal to
the virtual photon asymmetry A1 measured via the longitudinal cross sec-
tion asymmetry A‖. For analysis details, see e.g. Ref. [3]. For the neutron,
gn1 is calculated as a linear combination of g
p
1 and g
d
1 .
The measured asymmetries have been corrected for detector smearing
and QED radiative effects to obtain the Born asymmetries.8,9 These cor-
rections have been applied using an unfolding algorithm that keeps track
of the kinematic migration of events and doesn’t require a fit on the data.
The final Born asymmetries depend only on the measured data, on the de-
tector model, on the known unpolarized cross sections and on the model
for background processes. Figure 1 shows the smearing unfolded g1/F1 and
xg1 results and, based on the simulated event migration, their statistical
correlations which must be taken into account when e.g. calculating errors
on moments or performing QCD fits to g1 data.
9 The applied algorithm re-
moves systematic correlations between data points. A compilation of world
data on g1/F1 and xg1 is shown in Fig. 2.
10,11,12
The tensor structure function b1(x,Q
2) is obtained from the ratio b1/F1,
measured via Azz which compares the helicity-0 state of the deuteron with
its averaged non-zero states. In Fig. 3, Azz and b1 are displayed as measured
for the first time by Hermes; Azz is only of the order of 1%, implying the
quadrupole contribution to the measurement of g1 to be negligible. The
steep rise of b1 for small-x suits latest model calculations.
5 The unfolding
algorithm discussed above will also be applied to these data.13
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Figure 1. Smearing unfolded g1/F1 (left) and xg1 (middle) as measured by Hermes and
the correlation matrix between statistical errors (right), for the proton (top row) and
for the deuteron (bottom row). Error bars are statistical, displaying only the diagonal
element of the correlation matrix, the shaded bands show the estimated systematic
uncertainties
3. Hermes Collaboration, A. Airapetian et al., Phys. Lett. B442 (1998) 484
4. L. De Nardo, for the Hermes Collaboration, Proceedings from PRAHA-Spin-
2001, Prague, Czech Republic, Jul 15 - 28, 2001
5. M. Contalbrigo, for the Hermes Collaboration, Proceedings from SPIN 2002,
New York, USA, Sep 9 - 14, 2002, hep-ex/0211014
6. Hermes Collaboration, A. Airapetian et al., Nucl. Instr. and Meth. A (in
press), hep-ex/0408013
7. Hermes Collaboration, K. Ackerstaff et al., Nucl. Instr. A417 (1998) 230
8. Hermes Collaboration, A. Airapetian et al., Phys. Rev. D (in press), hep-
ex/0407032
9. Hermes Collaboration, publication on g1 in preparation
10. SMC Collaboration, B. Adeva et al., Phys. Rev. D60 (1999) 072004
11. E143 Collaboration, K. Abe et al., Phys. Rev. D58 (1998) 112003
12. E155 Collaboration, P.L. Anthony et al., Phys. Lett. B463 (1999) 339
November 8, 2018 21:43 Proceedings Trim Size: 9in x 6in proceedings
4
0
0.25
0.5
0.75
1
0
0.2
0.4
0.6
E 143
E 155 (Q2-averaged by HERMES)
SMC
HERMES
g 1p
/F
1p
g 1d
/F
1d
x
<
Q2
>
/G
eV
2
10
-1
1
10
10 -4 10 -3 10 -2 10 -1 1
0
0.02
0.04
0.06
0
0.02
0.04
-0.04
-0.02
0
0.02
10 -4 10 -3 10 -2 10 -1
x
g 1
HERMES
SMC
E155
E143
proton
deuteron
x
 neutron (from g1p and g1d)
Figure 2. Hermes g1/F1 (left) and xg1 data (right) in comparison to SLAC and CERN
data for the proton (top panels) and the deuteron (middle panels) and xg1 for the neutron
from p and d data (right bottom panel) at the measured Q2 (left bottom). Error bars
show the quadratic sum of statistical and systematic uncertainties.
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Figure 3. The Hermes tensor asymmetry Azz (left) and tensor structure function bd1
(right; lower panel: average Q2 for the measurements). The error bars are statistical
only, the shaded bands show the estimated systematic uncertainties.
13. Hermes Collaboration, publication on b1 in preparation
